Substrate specificity of the collagenolytic serine protease from Uca pugilator: studies with collagenous substrates.
The collagenolytic protease from Uca pugilator was studied with respect to its catalytic properties on collagen types I-V. The crab protease degraded all five collagen types, producing multiple cleavages in the triple helix of each native collagen at 25 degrees C. The major early cleavage in the alpha 1 polypeptide chain of collagen types I-III occurred at a 3/4:1/4 locus, resulting in fragments electrophoretically similar to the TCA and TCB products of mammalian collagenase action. Interestingly, a propensity toward this same cleavage was observed even following thermal denaturation of the substrates. The ability of the crab protease to degrade all native collagen types and to catalyze cleavages at multiple loci in the triple helix distinguishes its action from that of mammalian collagenases. The collagenolytic activity of the crab protease was also examined on fibrillar collagen and compared to that of human skin fibroblast collagenase. Enzyme concentrations of fibroblast collagenase which resulted in the saturation of available substrate sites failed to show such an effect in the case of the crab protease. Binding studies of the crab protease to fibrillar collagen likewise indicated substantially reduced levels of enzyme binding in comparison to fibroblast collagenase. These data suggest that the affinity of the crab protease for native collagen is considerably less than the affinity of mammalian collagenase for this substrate.